ABSTRACT
INTRODUCTION
Head and neck (H&N) cancer accounts for more than 500 000 cases annually and represents the third most common cause of cancer death in worldwide. More than 90% are squamous cell carcinomas, and the disease typically appears in the oropharynx, oral cavity, hypopharynx, or larynx. Males are affected significantly more than females with a ratio ranging from 2:1 to 4:1. 1 The development of H&N squamous cell carcinoma is the result of the interaction of both environmental factors and genetic inheritance, and is therefore, multifactorial. The risk factors most frequently associated with head and neck cancer include smoking, alcohol consumption, human papillomavirus infection (especially for oropharyngeal cancers), and Epstein-Barr virus infection (for nasopharyngeal cancers). 2 These tumours affect basic physiologic functions (i.e., the ability to chew, swallow, and breathe), the senses (taste, smell, hearing), and uniquely human characteristics (i.e., appearance, voice). 3 Because the entire aerodigestive tract epithelium may be exposed to these carcinogens, patients with H&N cancers are at risk for developing second primary neoplasms of the H&N, lung, esophagus and others sites that share these risk factors. A proportion of patients with head-and-neck cancer are not candidates for curative therapy because of advanced stage, poor performance status, medical comorbidities or a combination of these factors. The five-year survival, even with aggressive treatment, is less than 20%, with a median survival of around 12 months. [4] [5] [6] Even in this setting, local-regional control remains paramount given the importance of the head and neck to self-image and to the basic human functions. It is widely recognized that radiotherapy (RT) provides effective palliation and improved quality-of-life in advanced incurable malignancies, accounting for a significant portion of cancer care across the world. For patients with metastatic disease who have gross tumour at local-regional sites, therapeutic decision-making is complicated by the need to balance the prospects of disease control and quality of life. Although evidence from previous studies have suggested that palliative RT is associated with improved outcomes in these patients, consensus guidelines or level I evidence are lacking to direct the optimal choice of palliative RT regimens. Poor compliance to therapy, limited enrolment in prospective trials and high attrition rates render outcome assessment difficult and challenging in this population. Decisions regarding RT, including dose, fractionation, target volumes and technique are made at the discretion of the radiation oncologist and are often influenced by patient--related factors, including age, performance status (PS), This study aims to determine tumour response in head and neck cancer patients who underwent different fractionation schemes of palliative RT. Additionally, we aim to evaluate the influence of different RT schemes and tumour response on overall survival.
MATERIAL AND METHODS
This is a retrospective unicentre study of patients diagnosed with H&N cancer not suitable for curative treatment either by advanced disease, poor PS, or a combination of both. Those patients completed palliative radiotherapy to primary local-regional sites at our department between January 2014 and December 2016. Decisions regarding radiation therapy, including fractionation and target volumes were typically individualized depending on the particular details of each case and made at the discretion of the radiation oncologist. Radiation therapy was delivered using a mega-voltage linear accelerator with 6-15 MV photons. Treatment technique was either 3D conformal radiation therapy or intensity modulated radiation therapy, depending on disease prognostic and patient's PS. Target volumes generally included the gross tumour volume with a 0.5-1 cm margin. Tumour response patterns were evaluated following a cervical and chest computed tomography (CT) 4-6 weeks after RT as well as clinical evaluation by an otorhinolaryngologist. Patterns of imagiologic response followed the RECIST criteria 7 for solid tumours in which a complete response (CR) correlates to the disappearance of all target lesions and partial response (PR) to a ≥ 30% decrease in the sum of target lesions. Stable disease (SD) correlates to neither response nor progression and progressive disease (PD) to a ≥ 20% increase in the sum of target lesions. Data were analysed on an intention to treat basis using SPSS (Statistical Package for Social Sciences, Chicago, Illinois, USA version 23). Differences between groups were compared using ANOVA and Chi-square test.
RESULTS
A total of 53 patients were included in this study and 73.4% were male. Mean age was 71.3 years (± 12.2). Primary tumour was localized in oropharynx in 34.0% of the patients, followed by oral cavity (20.8%) and larynx (18.9%). A vast majority of 92.4% of the tumours were histologically classified as squamous cells carcinoma (SCC). At the time of the diagnosis, 86.8% of the patients had stage IV disease.
RT palliative schemes were 50 Gy delivered in 20 fractions during 4 weeks (50 Gy/20 fr/4 w) in 35.8% of our patients, 30 Gy/10 fr/2 w in 32.1%, 37.5 Gy/15 fr/3 w in 18.9% and 40 Gy/20 fr/4 w in 13.2% of our patients (Table 1) .
After the analysis of cervical and chest CT, 61.2% of the patients had partial response, imagiologic progression After a mean follow-up period of 27.2 months (± 8.3), mean overall survival was 9.55 months (± 9.3). The overall survival 3 months after treatment was 71.4%, 24.4% after 1 year and 8.2% after 2 years (Fig. 1 ).
The group with better tumour response on CT was the group that underwent the 50 Gy/20 fr/4 w scheme (in which 89.4% had partial/complete response) with no need for interruption of the treatment due to toxicity. Two patients died during the 30 Gy/10 fr/2 w and the 37.5 Gy/15 fr/3 w scheme due to disease progression and two other patients had the need for interruption of treatment due to a tracheoesophageal fistula and a RTOG grade 3 oral mucositis.
RT schemes and tumour response were not compared statistically.
The groups with longer overall survival rates were the groups that underwent the 30 Gy/10 fr/2 w (11.8 months) and the 50 Gy/20 fr/4 w (10 months) schemes. The group treated with the 40 Gy/20 fr/4 w scheme had a mean overall survival of 8.2 months. On the opposite site, the shortest mean overall survival was verified after the 37.5 Gy/15 fr/3 w scheme (5.2 months). Despite these results, there were no statistically significant differences between the four RT schemes and mean overall survival (p = 0.41) ( Table 2 ).
In order to compare imagiologic response, we divided our patients in two groups based on their good or bad response on CT. In order to do so, patients with complete or partial response were classified as "good response" and patients with stable disease or progression were classified as "bad response". In our study, patients who had a good response on CT (n = 35) had longer overall survival comparing to patients who had a bad response (n = 14) (11.6 months vs 6.65 months; p = 0.011) ( Table 3) .
DISCUSSION

FRACTIONATION
There is no consensus regarding the choice of the optimal RT fractionation scheme used in palliative care of H&N cancer patients. 3 To date, there are no large prospective randomized controlled trials of palliative RT in advanced incurable H&N cancer. It has been argued that a higher total dose is needed for growth restraint and sustained palliation in this cases. Various dose-fractionation schedules that have been used for palliation in other tumour sites have been extrapolated for use in palliative head-neck radiotherapy, and the schemes mentioned previously were chosen based on that assumption.
Patients with poor performance status or significant comorbid disease can benefit from the so-called "quad shot" regimen of 14 Gy in four fractions over 2 consecutive days with the opportunity to repeat this same dosing twice at 4-week intervals, for a potential total dose of 42 Gy. 8, 9 We did not include any patient in this regimen due to the inconvenience of integrating a twice--daily fractionation schedule in our clinical practice.
The results of our analysis demonstrate an apparent equivalence of various fractionation schemes in providing palliation at the primary local-regional sites.
TUMOUR RESPONSE
Locoregional tumour progression is the predominant cause of death in patients with head-and-neck cancer. 10 Therefore, achieving local control in patients with advanced or recurrent disease may impact survival. 11 The observation that nearly three fourths of the patients in our study had a good tumour response strongly suggests that palliative radiation therapy should continue to be recommended in this setting. Although the main purpose of this palliative treatment is to provide symptomatic relief and local-regional control of the disease, we emphasize the high number of partial and complete responses observed in our study.
A retrospective analysis of a single-institution experience found improved overall survival when local tumour control was achieved in patients undergoing reirradiation for recurrent head-and-neck cancer. 12 The present study demonstrates that a good tumour response on CT tends to correlate with better overall survival rates. As expected, we found that higher dose regimens, such as the 50 Gy/20 fr/4 w scheme, maximize tumour response on CT evaluation.
Being a retrospective study, quality of life improvement and treatment toxicities could not be ascertained.
SURVIVAL RATES
There is no level 1 evidence regarding the use of palliative head and neck radiotherapy. In a retrospective study, 13 forty patients with advanced neck disease from an unknown primary were treated with either 30 Gy/10 fr/2 weeks or 20 Gy/2 fr with a 1-week inter-fraction interval. There was a good 1-year response rate (77% and 48% respectively), with a similar symptomatic response rate of 68% and 38%, respectively.
Best supportive care alone is associated with a median survival of three to six months in H&N advanced squamous cell carcinoma. 14, 15 In the largest study on the natural history of untreated head and neck cancer, 14 808 patients were followed-up until their death and all patients were given best supportive care. The median overall survival was 100 days (range 1 day to 53.8 months). Approximately 50% of untreated patients died within 4 months of diagnosis, but a small subset of patients with low tumour burden and good performance status survived up to 4 years. Our study showed a mean overall survival of 9.55 months, which is higher than best supportive care studies and, therefore, consistent with the existing literature.
Minatel et al
16 used a high dose regimen for palliation in inoperable H&N cancer patients. They treated 58 patients with split-course radiotherapy, consisting of 50 Gy/20 fractions with a 2-week break after the first 25 Gy with concurrent bleomycin. This regimen was associated with a local control rate of 69% with median response of seven months.
In our study we observed that the fractionation scheme does not influence overall survival in a statistical significant way.
In view of the relatively short median survival observed in this analysis, the importance of the adequate treatment duration cannot be overstated among patients with advanced H&N cancer.
In fact, the group with higher survival rates was the group that underwent for a 10 fraction scheme instead of longer treatment schemes. This raises the question whether the inconvenience (often with the need of hospitalization) of an extended course of radiation therapy outweighs the modest benefits in those with an already limited life expectancy. Having this in mind, the importance of careful patient selection must be recognized when palliative radiotherapy is used.
In our study, the group with better tumour response (50 Gy/20 fr) was not the group with longer survival rates (30 Gy/10 fr). We believe this may be related with the short number of patients included in the study. However, after a division in two groups based on tumour response (and the group "good response" includes patients from both the 50 Gy/20 fr and 30 Gy/10 fr schemes), we can demonstrate that good responders have a tendency for better survival rates.
CONCLUSION
The present study, along with other published series, has demonstrated that despite the short median overall survival in this population, the addition of palliative RT may delay tumour progression and is well tolerated. Our findings that a good tumour response tends to correlate with improved overall survival suggest that palliative regimens should be given to carefully selected patients with advanced H&N cancer. More studies should be carried out in order to evaluate other predictive factors of tumour response as a mean for improving patient's quality of life and survival rates.
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